Chileans have limited knowledge of the pension system, its rules and the consequences involved in their personal decisions within it. Using a variation in the household composition-having a pensioner in the household-as an instrument, we show that Chileans with more knowledge about the pension system are more likely to have additional financial savings, but not within the voluntary pension saving plans offered by the pension system. We find that getting one additional answer right in the pension literacy survey (out of six) generates approximately a 50% additional chance that the individual will save at least in one of the surveyed periods, and a 25% percent additional chance that the individual will save in both surveyed periods. We also test for evidence that pension literacy affects worker choices regarding their pension savings (what we call financial gymnastics). We find that more literate workers are more likely to engage in pension fund type switching and that independent workers are more likely to voluntarily enter the pension system as affiliates if they have more pension finance literacy. Getting one additional answer right in the pension literacy survey (out of six) increases in 20% the probability of pension fund type switching and in 30% the probability of voluntary affiliation to the pension system of self-employed workers.
Introduction
Individual control over financial wellbeing in retirement is a central principle in Chile's system of personal pension accounts. Choices are balanced with government safeguards, which protect individuals from short-sightedness and adverse shocks. Nonetheless, the tight link between contributions while working and pension benefits in retirement, as well as the options for voluntary savings and account management are supposed to encourage members to tailor their retirement savings to their particular circumstances, future plans, planning horizons and risk bearing profiles.
Standard Modigliani style life cycle theories of savings based on rational individuals with concave utility and access to capital markets predict that individuals treated to a compulsory saving policy will adapt their non compulsory savings or debt to accommodate mandatory savings. We should also expect them to accommodate their investment policy for non-compulsory savings so as to make them fit with the financial properties of the investment policies of the pension funds. This global optimization of saving, debt levels and investment policies, should be sensitive to the different options within the system and particularly to the relative tax incentives that different savings systems are subject to.
A defined-contribution multi-fund personal account system vis-a-vis a defined benefit system should increase voluntary pension savings (assuming they are financially attractive) because it creates a direct link between the pension saving effort and the pension obtained. Hence, individuals interested in saving should be at least more likely to make additional contributions within the system. Also, in Chile since 2002 agents can choose among different investment policies according to their risk return preferences 1 , and therefore could globally optimize their savings strategy with options that are within the system Since individual accounts make individuals assume the financial consequences of the fund's performance, the more that the pension system moves in this direction, one would expect an increase in the sensitivity of agents (the frequency and likeliness of changes in their pension investment decisions) to changing financial circumstances, in particular to the performance of the financial intermediaries in charge of administrating the pension funds.
A good summary on the, by now, well known shortcomings of life cycle theory can be found in Thaler (1994) . He argues first, that the theory assumes that households are optimizing and does not consider the possibility that households can have bounded rationality when considering their retirement plans.
The probability of finding these sorts of optimizing households depends on the difficulty of the problem, the possibility of learning the answer, and critically on how likely it is that the following of a couple of simple rules approximates a correct answer with less costs. Solving the optimal consumption path is difficult, and individuals have to solve it only once, so they do not have an opportunity of learning. As Thaler (1994) says "The only plausible ways in which people might approximate an optimal saving plan is either by learning from others (e.g., role models or experts) or by using good rules of thumb".
In contrast, the expected behaviors within the Chilean Pension System rely on the assumption of unbounded rationality among the agents involved. Almost three decades after its inception there is limited knowledge about the personal account system and even personal stakes in the system. For example only around 25% know the contribution rate (that is deducted from wages every month by law) and barely 12% knows how a pension is calculated. At the same time, there is doubt on the quality of their financial behavior, for example Bernstein and Ruiz (2005) show that the demand for pension fund manager (AFP) is inelastic to cost and returns: on average only 51.5% of pension fund administrator switches are towards AFP with higher return on the period 1993-2002. This is troublesome in a system, which is established on the assumption that consumers should be voting with their feet.
In the local public policy discussion the low level of knowledge is usually associated with the limited success of voluntary pension savings schemes and, together with the evidence of very low expected replacement rates, continuously fuels the agenda of providing more education and information to the public with the objective of increasing their voluntary savings (very simple calculations show anybody paying attention that the current compulsory saving rules lead to very low replacement rates). When the system was designed, it was expected to achieve a 75% average replacement rate, however it is estimated that only one third of affiliates will reach that rate (Bernstein et al (2006)). One of the public consequences of this widespread belief in the need for more information provision occurred in 2005. showed very low levels of pension literacy, the Pension Fund Administrator Superintendence decided to implement a public system of report letters that included the status of personal funds, pension projections and even a counterfactual exercise on the pension effect of delaying retirement dates.
However, despite the importance of pension literacy in the public policy agenda, there is little well identified evidence on the effect of information on financial decisions within pension systems. Mastrobuoni (2006) uses the introduction in 1995 of the Social Security Statement in the US as a natural experiment to show large information effects and some heterogeneous effects on financial decisions. For Chile, Miranda (2010) and Fajnzylber et al (2009) study the impact of these official pension fund reports, the first on the retirement decision, and the second on voluntary pension savings. Fajnzylber et al (2009) find that the report letter increased voluntary pension savings on individuals of 40-50 years of age. Miranda (2010) finds that it increased the retirement age. Although both studies address the same question of this paper (what is the impact of pension knowledge on pension behavior), the identification strategy is very different. 2 We identify the impact of information through the effect that having a pensioner in the household has on knowledge. We do not test the effect of the pension reports. Hence, the measure of pension literacy that we use is different and, in particular, has more dimensions.
There is a growing literature on the effects of information and financial literacy on financial behavior.
Lusardi and Tufano (2009) use self-reported "financial experiences" as an instrument for information to find a demographically controlled effect on self-reported overindebtness. Duflo and Saez (2003) randomize the incentive to go to an information pension fair and find an effect on financial behavior.
Chan and Stevens (2008) using self-reported and administrative data of retirement incentives solve the apparent empirical puzzle of the existence of a relationship between retirement incentives and retirement behavior, but little knowledge of the retirement incentives. They show that the behavioral response is driven by a strong response of individuals with lots of knowledge: uninformed individuals do not respond to retirement incentives.
In this paper we investigate the causal link between pension finance knowledge (or literacy as we shall call it hereafter) and voluntary savings as well as financial behavior within the system. Considering the possibility of bounded rationality, and how individuals can actually learn about the pension system, we will identify this effect using the presence of a parent pensioner in the household as an instrument for knowledge and understanding of the pension system. Our identification assumptions are that having a pensioner in the household is correlated with pension knowledge (directly by increasing knowledge of 2 Miranda (2010) uses geographic heterogeneity to identify the effect of information, assuming that affiliates in Santiago are somewhat more exposed to the accurate and timely postal delivery. Implicitly this paper relies on a very general interpretation of the shortcomings of the Chilean posting system, and on the randomness of individual decisions to live in Santiago or in other parts of the country that should not be related to unobservable characteristics that could also determine their sensitivity to the information. Fajnzylber et. Al. (2009) use the actual recorded shortcomings of the postal system together with a matching procedure (to correct for the possible bias) which we think is a better approach. the rules, or indirectly by making individuals more aware of this information) and that it only affects pension savings through this channel.
We cannot read what is the information that the pensioner is providing in each household. Information could be having three sorts of effects: reducing uncertainty or bias on the risks and returns involved in the canonical savings decision (for example by correcting the pension expectations conditional on savings levels), helping to sort investment options within the available savings systems (including the pension system), or reducing noise within the available systems making them more attractive for risk adverse affiliates. Furthermore, it is conceivable that it can increase the interest and effectiveness of information already available about retirement such as the pension reports distributed by the Superintendence that we discussed above.
We find that pension finance literacy is positively correlated with the presence of pensioners in the households, but we do not find any evidence of the exogenously provided extra pension knowledge on voluntary pension savings within the system at large. However we do find evidence that pension system knowledge increases savings in the financial system. We find that workers that have more pension literacy are more likely to engage in pension fund type switching, but not pension fund administrator switching and are not more prone to pension fund originality (deviations from the automatic rules for pension fund type). We also find that self-employed workers are more likely to become voluntary affiliates of the system when they have greater levels of pension literacy.
Limited information on members of the account system has previously impeded such micro-level studies forcing analysts to infer conclusions from aggregated data. 3 The first EPS, with its nationally representative sample of over 13,500 individuals with personal retirement accounts allows us to carefully examine decisions across a diverse group of members. The first wave of this survey of the Chilean pension system affiliates was conducted from May 24, 2002 to January 15, 2003. 4 The second wave is representative of both pension affiliates and non affiliates, and was conducted from November 4 The survey includes 17,000 pension affiliates of which 78.7% have retirement accounts (or had an account before retiring), 18.8% are still in the old system, 0.3% are members of the armed forces or police (which have a separate defined benefit system), and 2.2% did not know their pension affiliation. In 2002, there were 6.3 million members in the account system representing 56% of the Chilean population over age 15. survey has a panel structure following affiliates found in the first wave. The questionnaire allows us to use innovative survey measures of pension system knowledge, financial planning horizons and retirement plans to understand individuals' saving because it has a module that asks the members about these issues. 5 We believe that this the paper contributes to the bounded rationality and behavioral finance literature since it gives evidence of an exogenous information enhancing shock having significative effects on savings behavior, levels and choices. Second, we also believe that this paper contributes to a related economic literature on financial literacy, since it actually tests determinants of and effects of a particular type of financial literacy which is the knowledge that individuals have on the functioning of the pension system. Third, we think that this paper should be interesting to those working on the pension reform literature since it actually measures an information effect in maybe the oldest privatized pension system in the world. Fourth, the paper contributes to the case literature on the Chilean pension system since there has been so much discussion on the need to provide more and better information to make the system work better without any real measure of the impact that these policies could potentially have.
The paper is organized as follows. Section 2 briefly discusses the theory that justifies the estimations and identification strategies that we have in this paper. Section 3.1 describes the interplay of individual choices and government safeguards in the Chilean personal account system; this is crucial to understand what are the actual options faced by the affiliates that provide a rationale for pension finance information use in globally optimizing a savings strategy. In Section 3.2, we document the limited knowledge of the retirement account system and discuss the potential demand for and supply of information and education on the system. Section 4 shows our attempt at estimating a causal effect of pension knowledge on saving strategies. In the final section, we offer our conclusions.
The Pension System and Pension Literacy in Chile

Briefly on the Chilean Pension system
While accumulating funds in their retirement accounts and later converting their balances to pension benefits, members can tailor their accounts to their particular needs and preferences, albeit with 5 For a comprehensive analysis of the EPS see Arenas de Mesa, Bravo, Behrman, Mitchell and Todd (2006) . considerable government oversight and safeguards on their choices. In this section, we summarize the main choices facing members of the Chilean retirement account system and use the survey responses to characterize the overall utilization of these options. In characterizing the real choices available to the members we want to asses the actual use that they can give to marginal increases in pension finance
literacy which is what we study empirically in this paper.
Our analysis focuses on voluntary saving for retirement with personal accounts and financial gymnastics. It is important to note that most affiliates in the survey are still in the accumulation phase.
While the new pension system began in 1981, the demographics of the rules on which it was implemented imply that, for example, only 10% of members are receiving an old-age or disability pension. Moreover, according to EPS 2009, there are 9,229,009 affiliates in the pension system of which 5.46% receive retirement pensions, 3.03% receive anticipated retirement pensions and 2.26% receive disability pensions. Nonetheless, the structure of expected pension benefits should influence current savings decisions that we are able to observe. In converting their retirement account balances to pension benefits, members will face several choices and may be eligible for certain government safeguards so we need to carefully discuss these rules before attempting any identification of information or knowledge effects.
After reaching normal retirement age, 6 members can receive a pension from their accounts; however, there is no mandatory age at which an account must be converted to a pension and continued employment does not affect pension benefits so potential retirees can delay the liquidation of their funds. Early receipt of a pension is only possible for those members with sufficiently large account balances. 7 When retiring, members can use their pension funds to purchase a real annuity with their account balance from an insurance company, establish a programmed withdrawal flow from their account with their fund manager, or utilize a combination of these two options. Mitchell and Ruiz (2009) study how these options mainly differ in terms of the ownership of residual claims and individual risk-bearing and a modeling of these options is interesting in itself but exceeds the scope of this paper.
A profound pension reform was enacted in March 2008, changing the pension system structure and requirements particularly regarding the complementarity between the personal savings and the 6 In Chile this is 60 years for females and 65 years for males, although for some time there has been a discussion on elevating the retirement age for females to 65, so it could be conceivable that there is some uncertainty (or at least some skepticism) on the expected effective female retirement age for current affiliates. 7 To qualify for an early pension, the monthly pension benefit must be at least 50% of the individual's average real income in the last 10 years and at least 100% higher than the minimum pension guarantee. 8 The minimum pension, in particular, provides a significant insurance benefit for low-income members, who have made regular contributions to their retirement accounts but have not accumulated sufficient funds. 9 Studies elaborated for the pension reform of 2008 projected that any number between 10% to 50% of account members may end up receiving some government funds from the minimum pension guarantee. 10 In the contribution phase individuals must make four critical decisions.
The first is whether to contribute or not. Employees in the formal sector with a contract make compulsory monthly contributions to their accounts. The basic tax exempt contribution, 10% of monthly earnings up to 60UF (roughly US$ 30,000 per year), is transferred directly by employers to their employees account managers. 11 When making basic contributions, members also pay 2-3% of their monthly earnings to their fund manager for fees plus disability and survivor insurance. For the self-employed, participation is voluntary. Among members, the self-employed also have full discretion over the frequency and amount of their continued contributions. 8 Persons with income less than 50% of the minimum pension and over 65 years of age, disabled over age 18, or mentally handicapped are eligible for the welfare pension. The government caps the number of welfare pensions, so all eligible persons may not receive benefits. As with the minimum pension, the real value varies. The PASIS amount depends on the age: CH$ 48,000 for persons under 70, CH$ 51,169 for those between 70 and 75 and 55,949 for those 75 or older. 9 One of the main stylized fact of the pension system issue in Chile is the significant ammounts of individuals that do not have a prospect of accumulating a sufficiently large fund. This is due to many factors, but two are salient: the low participation rates, particularly among females, and the frequent rotation in and out of the labor force of many low income workers. 10 Kritzer (2008) and for a complete work about fiscal projections of the system, see Arenas de Mesa, Benavides, Gonzalez and Castillo (2008). 11 The UF (Unidad de Fomento or Development Unit) is the Chilean official inflation index. In December 2007, the taxable maximum of 60UF was 1,173,046 pesos (US$ 2,349) and over three times the median monthly earnings among contributing members.
The second decision is the choice of Pension Fund Administrator (AFP). Members can freely select their fund manager and change managers at no cost based on their fees 12 and investment performance, yet government regulation limits the asset allocation of AFPs and diminishes the incentives to outperform other AFPs, so differences are very slight and rankings variable. 13 In addition to the minimum return guarantee, the government regulates the investments of AFPs. In August 2010, 56,1% of the AFP funds were held in national instruments and 8,7% of that in public debt; 28,5% in other fixed rent contracts and 18,2% in variable rent. Also, the percentage of the pensions that was held in foreign variable rent contracts was 27,9% (Source: Superintendency of Pension Fund Administrators). The third decision is the type of fund into which the contributor will invest. The five types of fund available within the pension system vary in the limits to exposure to stocks and other variable yield instruments from the riskiest A fund (with maximum 80% and minimum 40% exposure) to the E fund (with maximum 5% exposure). 14 The choice of funds is completely voluntary up to the age of 55 and 50 for males and females respectively, from then onwards fund A is forbidden, and pensioners are also 12 The Chilean government regulates and closely supervises the investments and account management of the AFPs. At present there are five AFPs (with one new entrant expected in the market), which vary modestly in their fee structure, which includes both flat and variable (% of monthly earnings) commissions, and real returns. Each AFP determines its own fee structure; however, it must apply to all its account holders. These fees cover both administrative costs and the purchase of disability and survivor insurance for their members. 13 Specifically, regulation requires that each member receives a minimum real return on their account, where this minimum is defined relative to the average real return across all AFPs. There is a minimum return for each type of fund that AFPs manage. Before August 2002, AFPs managed two funds, one for pensioners and one for other members. Since then, AFPs offer five funds which differ in their risk profile. For each fund, an AFP must insure that its members receive an annualized real return over the past 36 months above the lower of two thresholds: 1) 2% below the average real return for the same fund across all AFPs during the same period or 2) 50% below the average return. For example, if the average return is 10%, members must receive a 5% return, whereas the minimum return is 0% when the average return is 2%. Likewise, AFPs are required to deposit returns in a reserve fund that must exceeds the higher of two thresholds: 1) 2% above the average or 2) 50% above the average. If an AFP cannot meet the minimum return payments with this reserve fund, the AFP is liquidated and the government provides the minimum return. This regulatory option, however, has never been used or required. 14 Fund B has limits: 60%-25%, fund C has limits 40%-15%, fund D has limits 20%-5%.
forbidden to invest in fund B. In the case of voluntary saving schemes within the system (that we explain in detail below) there are no restrictions on the fund choice. Contributors are allowed to distribute their funds into up to two different types of funds. If the affiliate does not choose a fund he will be invested in B funds if his age is under 35; C funds if he is a male in the 36-55 range or a female in the 36-50 range; and D funds if he is a male older than 56 or a female older than 51.
Finally, members can increase their retirement funds or to move forward the pension age with additional pension savings. There are two financial instruments for additional pension savings within the system: voluntary pension saving and voluntary savings account.
All working members of the system can make additional voluntary contributions to their retirement accounts. Initially, members could contribute an additional 10% of monthly earnings tax-free and these funds could not be withdrawn from the accounts before retirement. These are tax free contributions (capped at 50 UF monthly) that the affiliated can make to his/her account held by an AFP or other authorized institution (banks, insurance companies, mutual fund administrators among others). Since 2002 15 , the cap on additional contributions is much higher and additional contributions (plus the interest earned) can be withdrawn early at a tax penalty. 16 Theoretically with additional contributions to their retirement accounts, members can compensate for irregular contribution histories, reduce their current tax burden, and increase their future pension benefits; yet only 10% of members have ever utilized this option. 17 The question of estimating how many non credit constrained individuals have not However, it is too soon to evaluate and is not possible within the time span of the last available EPS databases.
As we can see, there are a variety of voluntary savings alternatives available in the system as well as fund managers and fund type choices available to the affiliate that have the potential of being affected by pension finance literacy. Table 1 To make well-informed decisions with their retirement accounts, and design optimal complimentary savings policies, members require some knowledge of the pension system. Yet, the value of such information and the costs of obtaining it are very likely to differ across members. We begin by assessing the overall knowledge of personal pension finance and find that most members reveal a very limited understanding, which is worrying since some of the logic of the system is based on the market disciplining virtues of rational and informed individual choice. We also show that more knowledgeable members are more active in the retirement account system, which is expected but of course impossible to disentangle in a statistical sense, and does not necessarily imply that knowledge increases active saving and management of accounts and could perfectly well indicate the other direction of causality. In section 4 we investigate the direction of causality of this relationship using our identification strategy.
Stylized facts of pension finance literacy in Chile
To assess members' overall knowledge of the retirement account system, we use the EPS for years 2004 and 2006. We examine their survey answers in a module on knowledge and perceptions of the pension system. We focus initially on a subset of six questions with verifiable answers. For each question, respondents may reply with a specific answer or "don't know". The responses which we code as correct, follow each question in brackets.
The first three questions pertain to the contribution phase: The top panel of Table 2 displays the distribution of responses for AFP members in the 2004 wave. A minority of members (24.9%) gives a correct answer for the contribution percent. Employers deposit their employees' contributions with the AFPs, so most members do not require any knowledge of this rate for it to happen. This value would, however, be needed to assess the adequacy of these contributions for retirement savings goals and for the design of a globally optimal savings policy. The value also directly affects workers' take-home pay and other savings strategies.
Members seem to be most knowledgeable about their account balance, with 51.7% claiming to know it. Only 11.8% members understand the most basic principle of the pension system: their account balance determines their pension benefit. While the system design tightly links contributions to benefits, there is little evidence that most members actually understand this connection. Unfortunately, this is not particular to Chile, for example in the United States, Gustman and Steinmeier (1999) also find misinformation about pensions, for example, only 50% of persons with employer pensions correctly identify their plan as either defined-contribution or defined-benefit.
In sharp contrast to the benefit calculation, Chilean members are quite knowledgeable about the timing of retirement. Over 75% of members know the normal retirement ages. The final question covers the government pension guarantee. Again, the vast majority of members do not claim any knowledge about this safety net in the account system: only 8.6% know the conditions for eligibility for the guaranteed minimum pension. In a study of Santiago workers, Barr and Packard (2002) suggest that some selfemployed workers contribute to their accounts only to be eligible for the guarantee. Such strategic 18 For this question, we combine responses from two related survey questions in a single item. contribution behavior, which could be justified as rational is hard to reconcile with the general lack of knowledge about the pension guarantee, so there is probably some space here for further research.
There is some very significant pension literacy heterogeneity across different types of workers. Affiliates that are still working seem to be relatively more knowledgeable, dependant workers more so (only slightly but across all questions) and self-employed workers (for which adherence to the pensions system is not compulsory) seem to be much less literate on the system than the rest.
Members' answers across all six questions reveal limited overall knowledge of the pension system. On average, members answer only 2.06 questions correctly and the median is two correct answers (out of six). Only 14% of members correctly answer more than half of the questions. In the next section where we attempt to identify the effect of knowledge on behavior in the pension system, we will use this score (percent of correct answers) as an indicator of pension finance knowledge. We will call this percentage of correct answers "pension literacy". This low degree of overall knowledge could simply reflect its limited value to most members. With government mandates on employee contributions and on the management of pension funds, most members, who are far from retirement could feel that they face few relevant account decisions and may require minimal knowledge about the system. Yet, there are certain groups of members who have more discretion and could likely benefit from greater knowledge and actually have less. While the selfemployed and those with intermittent work histories face more choices, we find them to be actually less informed about the system: the average number of correct answers for informal workers (self employed or working without a contract) is 1.78.
The cost of obtaining information about the system could also affect members' overall knowledge. The government has long recognized the need to inform members about their retirement accounts. AFPs are required to regularly send account statements to their members. 19 These statements include the members' current balance, contributions, fees, return on their account, and financial performance of their AFP. The statements also provide the return and commission structure for all AFPs. The statements did not, (during most of the period for which we have data) provide any projections of members' retirement benefits. According to the survey responses, two-thirds of members regularly receive an account statement. In addition to their account statements, members can visit their local AFP office or use their websites to obtain information on their accounts; however, access to these other methods may differ across members based on their region of residence, education level and income. On the other hand, Chile is a country with very low scores in internationally comparable tests measuring adult functional literacy and quantitative skills. Unfortunately there are no available internationally comparable measures of financial literacy such as those on functional literacy in math and reading comprehension but everybody's prior is that they are very low. It is, at the very least, plausible that a significant portion of the pension system members that receive this information do not actually understand it or even read it.
As we can see from Table 3 there are gender differences in pension literacy but they do not all go in the same direction. Women seem to be more knowledgeable on three of the questions, men know more on two of them and one is tied. Females know the retirement age more precisely (it is a public policy issue that is much discussed), they claim to know more about investment policies and know more about minimum guarantees (which would be expected since they are more likely to use them given high rotation in and out of the labor market). Men get the contribution rate right in a greater percentage and claim to know their account balance (we have no way of verifying this). From Table 4 we can see that pension literacy is not globally correlated with age, but within questions there are very striking age effects that actually make sense in intuitive terms. Older affiliates know more about their balance, about how pensions are calculated, about minimum pension requirements and about the retirement age.
Younger affiliates, on the other hand, know more about the contribution percentage and how the funds are invested. From Table 5 we can see that pension literacy is clearly correlated with wages, even in the case of questions that are most relevant to lower income affiliates (such as eligibility for minimum pensions). One of the main objectives of this paper is to disentangle this causality using an identification strategies.
Pension Literacy and Savings
In this paper we study the relationship between retirement saving and knowledge using as dependent The Table also shows that financial savings outside the pension system also seems to increase with pension literacy.
As Martinez and Sahm (2009) we run a simple regression to refine this correlation: 20 Regressions include one observation per household. If the 2006 data is available this is the data used for the covariates. A dummy for the year of the data is also included. We do not use the data panel structure because of the low correlation of the pension questions across waves. 21 We chose to use the average because the report of knowledge question is noisy. ). The precise variables within each set can be seen in Table 8 .
Martinez and Sahm (2009) found a positive association between the pension literacy index and the probability of having voluntary pension savings. For comparability we report these replicated results in columns 1 and 2 of Table 8 . The first column shows the correlation without controls, whereas the second column documents the correlation when controls are included. Included controls are age dummies, gender, civil status, household size, dummies for informality and work status, wages, household income, education, household head and planning horizon. 22 A one standard deviation increase in the pension literacy index (0.18) increases the probability of having voluntary pension saving in 5.7 percentage points. This magnitude decreases to 3.9 percentage points when controls are included. If we were to believe the non identified effects of column 2 of Table 8 we would say that young individuals (less than 30 years old), less educated individuals (without a highschool degree) and those at or above the normal contribution rates are less likely to use this financial instrument. Higher wages and being the household head increase the probability of having voluntary savings, whereas having no retirement plan or not planning to retire decreases this probability. This, of course, makes sense but is not identified in any statistical sense.
These correlations suggest that improved knowledge about the account system could have a sizeable impact on voluntary pension saving. Yet, these results are suggestive rather than definitive, given that they show a correlation and not a causal effect.
Causalities
In order to identify the causal effect of knowledge on voluntary pension saving we use an exogenous variation in knowledge that does not directly affect their saving behavior. Having an additional 22 Household income is computed as the sum of labor, pension, monetary subsidies and rent and interest. Missing values of labor income, pensions and rent and interest were imputed from OLS regressions with age, gender and married as controls.
pensioner in the household exogenously increases knowledge of the pension system by generating an information spillover. Individuals will naturally be exposed to the consequences of pension behavior and understand better the pension system; information costs about the pension system will be reduced;
and, moreover, having a pensioner in the household might increase member's interest and curiosity for the pension system which can lead to more knowledge.
We only include in our measure of pensioners those parents that live with their children and have a pension. Pensions are normally below wages and therefore including for example the household head and his/her spouse in the definition could mix up the information given by the pensioner with an income shock caused by a new pensioner that could directly affect the amount of voluntary saving. 23 A 5.5% of the sample (equivalent to 601 individuals) has a pensioner in one of the two years of the survey and 6.1% (equivalent to 668 individuals) in both years. We also run these regressions using an alternative instrument: parents living within the household (with or without pension). Results are almost identical to those with our preferred instrument with one exception, which we will discuss below and reinforces our results. A comparison of the estimations with the two alternative instruments can be found in Table A3 . henceforth we will call this alternative instrument the "senior" instrument.
A very natural preoccupation is that the probability of having a pensioner in the household is correlated to income and hence not random. This could mean that it is not independent of the probability of voluntary savings which would bias our estimations. To discard this possibility we test for a uniform distribution of the probability of having a pensioner on characteristics of the household, in particular those indicating income earning capabilities. We do this in Tables A1 and A2 available in the appendix for income and education levels. We find that the distributions seem to be very close to uniformity.
We therefore run the following two stage regression: Columns 3 and 4 of Table 8 show the results for the second stage regression where knowledge is instrumented by the presence of a parent pensioner in the household. Column 3 shows that when no controls are included there is a significant effect of knowledge, but the relationship disappears once we add controls (column 4). Putting together the results of Tables 7 and 8 we can see that having a parent pensioner in the household increases its members knowledge of the pension system, but the induced increase in knowledge does not increase (nor decreases) voluntary pension saving for those whose knowledge of the system increased due to having a pensioner in the household. When we use the "senior" instrument we do not get significance in either case (with or without controls).
Therefore the strong correlation between knowledge and voluntary pension savings found in the previous section is not a causal relationship from knowledge to savings. There are other unobservable affecting both variables at the same time.
An extreme interpretation of the previous result is that knowledge has no effect on pension savings.
Two caveats must be considered: First, it is the induced variation in knowledge caused by the household composition (presence of a parent pensioner in the household) which appears having no effect on voluntary pension saving. In other words, variation in knowledge induced by other instruments (such as the pension reports studied by Miranda (2010) and Fjanzylber et al (2009)) might have an effect on voluntary pension savings. Secondly, individuals can save for retirement outside the pension system: they can have buy real state, have a small firm or save within the financial system but outside the pension system. Moreover, it could be that pension literate individuals actually decide to save less as we have argued in the introduction. Finally it could be that voluntary saving within the system is not really that attractive or that since the dissaving option is not available within the system, the endogenous reaction occurs outside. Hence, people who get more information may decide to save or borrow outside in the financial market.
Voluntary Financial Savings
Hence, in this section we focus on the effect of pension knowledge on savings in the financial system at large, 24 but outside the voluntary options of the pension system. Clearly not every savings in the financial system is intended for pensions. However financial savings caused by the presence of a parent pensioner in the household can increase savings outside the pension system. As we discussed in the introduction the information provided by the pensioner is not necessarily a reducer of uncertainty or bias on the canonical savings decision that would induce the individual to save more as information is revealed to him. We also argued in that section that information could be as a sorter of investment options within the available savings systems. The induced increase in pension system knowledge might be a manifestation of knowledge of all the financial system options. Table 6 shows a monotonically increasing relationship between pension literacy and the percentage of members with financial savings. Table 9 , shows regressions where the dependent variable is the (average over two periods) existence of any financial saving. As in Table 8 , columns (1) and (3) are the OLS results and show a strong correlation between pension knowledge and financial saving. Interestingly, columns (2) and (4) show that when the pension knowledge index is instrumented by the presence of a parent pensioner in the household, there is positive and significant effect of pension knowledge on financial savings, even when controls are included.
From the combined results of section 3.1 and this section it seems then that the additional information and elevated finance literacy that is being provided by the pensioner in the household is in fact inducing additional savings by individuals. However it is not inducing them to save more within the pension system but rather outside of it. The welfare effect of this analysis is not straightforward. On one hand, the private return to savings might be higher outside the pension system, but on the other, the marginal propensity to consume from savings might be higher on savings outside the pension system because of mental accounts (Thaler, 1994) or by characteristics of the pension system (voluntary pension savings can be withdrawed but with a cost). 24 Savings in the financial system are defined as housing savings account, voluntary pension saving, savings account, CDs, mutual fund investment, stocks, bonds and other savings. Hence, our measure does not include loans and investments.
On the other hand the surviving effect of pension literacy on the probability of engaging in financial saving is quite considerable. Remember that the dependant variable has value 1 if the individual has saved in both the 2004 and 2006 surveys, value 0.5 if only in one period and 0 if never. Given this rationale the table shows that a 1% increase in the literacy index, increases in almost 1.5% the probability of financial savings in both periods. To mentally calibrate this remember that our pension literacy index is composed of six question, so getting one more answer right is an improvement of slightly less than 17%, so a literacy enhancing shock that induces an additional correct answer generates approximately a 25% percent additional chance that the individual will save in both periods. Moreover, it means that the probability of saving in at least one period increases in 50%. This is a large effect by any measure.
A particularly interesting result is that this is the case where using the "senior" instrument actually makes a difference (see appendix table A3 ). When we run the system with this alternative specification we do not get significance. This could be evidence of the intuitive phenomenon that it is pensioners
and not just senior parents that have the useful information for their offspring. However, since this is the only result that changes with the instruments we do not want to force this interpretation.
Financial Behavior
The existence of more pension literacy can also increase financial behavior, that is, the frequency and sensitivity of pension saving choices. In practical terms the EPS provides us with four possible measures of financial choices within the system: voluntary affiliation, administrator switching, fund switching (risk-return type) and what we will call fund originality, that is, the propensity to deviate from the fund type that the law automatically gives you. In this section we will run the same regressions we have been running up to now (that is, the systems indicated in equations 1 to 3) but with four new dependent variables: a dummy indicating if the self-employed worker is voluntarily affiliated to the system ( The correlation of each of these measures and knowledge is reported in Table 10 . All measures of pension activeness monotonically increase with pension knowledge, with the exception of pension fund originality which increases from the lowest third of pension literacy to the second but not to the third.
In any case, we believe that this is a sufficiently robust correlation that we may test it with our identification strategy. Also this Table illustrates why we construct this aggregated activeness measure.
It is possible that there is some non monotonic effect of pension literacy on the originality variable, but at the very lowest levels, that is not sufficient for it to be a global effect, but can contribute to the testing of the global hypothesis we are addressing in this section.
Tables 11 summarizes the results of these regressions by showing only the parameters and significance for the pension finance literacy parameter (full results in Appendix tables A4-A8). As we can see most of the correlation we reported in Table 10 survive controls in the regressions of the second columns of all of these tables. Pension Fund type originality does not appear as significantly correlated, in the same way it did not in the Table above . Looking down the second column of all of these tables we can see that individual income levels seem to have a a positive effect inducing gymnastics, it seems that being close to the retirement age also induces significantly less gymnastics, and that education induces more gymnastics.
The fourth column of each table shows us the effect of the identification strategy using the pensioner instrument. As in the previous section, in the third column of each table, we show the results of a regression with the identification strategy but no controls, so that the reader can see if it is the controls or the instrument that is driving the changes in results. A quick glance down the tables shows us that is is clearly the instrument.
Pension fund administrator switching does not survive the identification strategy, but pension fund type switching does. However, when aggregated in an overall measure, the significant effect survives.
The measure is that an increase of 1% in the correct answers, increases the probability of behavior changes by 1.2%. To mentally calibrate this remember that our pension literacy index is composed of six question, so getting one more answer right is an improvement of slightly less than 17%, so a literacy enhancing shock that induces an additional correct answer generates almost a 20% increase in the probability of engaging in pension fund type switching and financial activeness.
Voluntary contributions by self employed workers also survive the identification strategy. Moreover, the marginal effect increases with the instrument which is a difference with the other surviving gymnastics measures that decrease slightly with the identification strategy. In this case, an increase of one correct answer by the self employed individual increases his probability of voluntary affiliation to the system by almost 30% which is quite a big effect.
Interestingly, the instrumented regression also selects among the rest of the controls showing that different things seem to have an effect on different types of pension gymnastics (See Tables A4-A8 ).
The distance of the retirement age continues to have a positive effect on gymnastics, some significance survives on the effect of education on the probability of pension fund administrator switching and employment status on fund switching (which makes sense), and individual income levels seem to increase the probability of having pension originality (which also makes sense). Finally it seems quite interesting that males seem less likely to involve themselves in pension finance activeness, although we do not have an intuition for it.
Conclusion
Chileans with more knowledge about the pension system are more likely to have additional financial savings, but not within the voluntary pension saving plans offered by the pension system. This positive association between pension finance literacy and financial savings survives controls and an identification strategy that relies on instrumenting pension knowledge with the presence of a parent pensioner in the household, which we show is strongly correlated with pension literacy, has the desired exogeneity properties and is very likely to indicate exogenous access to more information on the system. We find that getting one additional answer right in the pension literacy survey (out of six)
generates approximately a 50% additional chance that the individual will save at least in one period, and a 25% percent additional chance that the individual will save in both periods surveyed. We also test for evidence that pension literacy affects worker choices regarding their pension savings (what we call financial gymnastics). We find that more literate workers are more likely to engage in pension fund type switching and that independent workers are more likely to voluntarily enter the pension system as affiliates if the have pension knowledge. Getting one additional answer right in the pension literacy survey (out of six) increases in 20% the probability of pension fund type switching and in 30% the probability of voluntary affiliation to the pension system of self-employed workers.
In our view these results show that information is having some potentially relevant effects on savings amounts as well as savings strategies. It is particularly important in increasing the probability of some types of pension finance gymnastics which we believe is associated with a noise reduction effect of the information provided that is increasing the sensitivity. Women Men
The percent of correct answers for men and women are statistically different for all questions, except in know how pensions are calculated and know minimum pension guarantee requirement. , dummy if long horizon, no retirement plan, plans to never retire, household head, region density and reg ion. * significant at 5%; *** significant at 1%. 
